Introduction

1
Neural crest cells (NCC) are a transient embryonic cell population that arise in 1 0 0 Zhang et al., 2014 , Zhao et al., 2013 , Bu and Yang, 2014 1 0 1 2018). Moreover, the mature miR-203 sequence is highly conserved throughout 1 0 2 vertebrates including the basal lamprey ( Fig. 1B ), suggesting an ancient and 1 0 3 conserved function.
0 4
As a first step in analyzing its possible function during NCC development, we 1 0 5 examined the expression pattern of miR-203 transcripts by in situ hybridization 1 0 6 (ISH) in early chick embryos. By using LNA-DIG labelled probes, we found that 1 0 7 mature miR-203 expression begins during gastrulation by stage 4 (Fig. S1A ).
0 8
During neurulation at the 1-4 somite stage (ss), miR-203 is consistently 1 0 9 expressed in the forming neural tube (Fig. 1A) . Interestingly, we observed a 1 1 0 clear reduction by the 5 to 8ss in the miR-203 expression in the cranial neural 1 1 1 tube, corresponding to the initiation of neural crest emigration. Analyses by 1 1 2 stem-loop RT-qPCR confirmed that mature miR-203 expression is reduced from 1 1 3 5 to 6ss, coincident with the increase of Snail2 and Phf12 expression at the time 1 1 4 of NCC delamination (Fig. 1C ). These results are consistent with the intriguing 1 1 5 possibility that miR-203 has an important role in neural crest EMT. miR-203 locus by the DNMT3B, whose specific activity is directed by SNAIL2.
1 7
In this scenario, repression of miR-203 is directed by SNAIL2 in a feedback-3 1 8
loop that enables expression of two direct targets of miR-203, Phf12 and Snail2, 3 1 9 which in turn are necessary for neural crest delamination. Finally, miR-203 gain-3 2 0
and loss-of-function cause reduction or premature NCC delamination, 3 2 1 respectively. Taken together, the results reveal for the first time an epigenetic-3 2 2 miRNA-gene regulatory circuit that controls the timing of neural crest 3 2 3 delamination ( Fig. 6A ). These findings support the idea that a single microRNA 3 2 4 may "throw the switch" from an epithelial to a mesenchymal state in the neural 3 2 5 crest and thus stabilize the core gene regulatory networks in these two states.
2 6
There is increasing evidence to suggest that miRNAs often act as fine-tuning 3 2 7
regulators rather than as primary gene regulators (Hornstein and Shomron, , 2012 , Xia and Hui, 2012 , Kiesslich et al., 2013 , Ding, 2014 Samples were obtained by dissecting of 9 embryos at stage 6ss, for 3 6 8
premigratory NCC (PM-NCC), dorsal neural tube, and ventral neural tube (NT).
6 9
In addition, we dissected 13 embryos at stage 11-13ss to obtain the migratory primers (see table S3 ) from the bisulfite-converted DNA. The obtained products 3 7 7
were gel-purified and cloned into the pGEM-T Easy Vector (Promega).
7 8
Individual clones were sequenced and analyzed. Whole-mount chick in situ hybridization for mRNAs and for microRNA was 3 9 2 performed as described previously (Acloque et al., 2008 , Darnell et al., 2006 .
9 3
LNA probe for miR-203 used in the assay were obtained from Exiqon and DIG-3 9 4
labelled by using the DIG oligonucleotide 3' end labeling kit (Roche). After ISH, 3 9 5 some embryos were fixed in 4% PFA in PBS, washed, embedded in gelatin, 3 9 6
and cryostat sectioned at a thickness of 14-16 µm. They were photographed 3 9 7
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